INTRODUCCIÓN
Vesico-ureteric reflux (VUR) is one of the most common problems in pediatric urology, being found in up to 70% of infants with urinary tract infections (UTI) (1). It is less commonly diagnosed in adults, in whom it usually leads to symptoms such as UTI and lumbar pain.
Different successful open anti-reflux techniques have been described, such as Leadbetter-Politano (2), Cohen (3) and 5) , all presenting success rates of more than 85% on the long-term follow-up (6) (7) (8) (9) (10) (11) .
As in many other urologic procedures, minimally invasive techniques have also been described for the treatment of VUR. Cystoscopic injection of bulking agents has been introduced, with long-term success depending on the grade of reflux, experience of the surgeon, number of procedures in each patient and the type of bulking agent used (12) (13) (14) . Presently it is considered a good first line of treatment, but is associated with significant long-term failure rates, particularly in high grade VUR (15, 16).
The first successful laparoscopic correction of reflux in animals was described by Atala in 1993 (17) , who employed a laparoscopic modification of the Gregoir-Lich extravesical technique. Since then, several other laparoscopic techniques have been described as successful reproductions of open surgeries (18) (19) (20) . The LGLP is a feasible alternative for treatment of patients with VUR, as it is an extravesical technique and does not require the ureteral disinsertion. Here we describe our experience with LGLP anti-reflux procedure in 8 children and 7 adults with VUR.
METHODS
This study was approved by the institutional ethics committee. From December 2003 to February 2007 LGLP for the treatment of symptomatic VUR at our institution (7 adults and 8 children under the age of 9 years). Four adults and 6 children had bilateral VUR. Of this group, all adults and four children had both ureters treated in the same procedure, while two children were submitted to unilateral procedure associated to contralateral nephroureterectomy due to the presence of pyelonephritic kidneys with less than 12% function. Therefore, a total of 23 ureteral units submitted to LGLP were included in the study. Of the 15 patients, 12 (80%) were operated due to breakthrough UTI, 2 adults due to incapacitating lumbar pain unrelated to UTI and 1 child due to an asymptomatic grade IV reflux to both units of a complete duplex system that was diagnosed after the incision of a contralateral ureterocele.
Data was prospectively collected and the following parameters were evaluated: patient age at the time of the procedure, laterality and grade of VUR, previous anti-reflux procedures, operative time, number of detrusorrhaphy stitches applied in each side, intra-operative and post-operative complications and success rates. All patients but one were evaluated preoperatively with voiding cystourethrography and the VUR was graded according to the International Reflux Study (21). One patient was diagnosed with a radioisotopic cystography, and was not classified according to the grade of reflux.
The LGLP was performed by the same technique in children and adults. Briefly, while under general anesthesia, patients were placed in the supine position, and the abdomen and genitals were prepared and draped in sterile fashion, so that the bladders could be filled and emptied by the surgeon during the procedure. The first 5 or 10 mm trocar was placed below the umbilicus after transperitoneal CO2 insufflation through a Verres needle, and two or three trocars (3 or 5 mm) were positioned depending on the side of reflux and bilaterality.
The pelvic cavity was inspected and, after incision of the peritoneum, the refluxing ureter was isolated 3-4 cm proximal to the bladder, and tractioned superiorly to indicate the direction and length of the detrusor incision (Figure 1 ). With the bladder partially filled with saline, a 2-3cm detrusor incision was done with the laparoscopic scissors, exposing the vesical mucosa (Figure2). At this point hemostasis of the detrusor was performed with the monopolar cautery. In the cases were the bladder mucosa was accidentally opened, the bladder was emptied and the mucosal laceration was immediately sutured with a running 5-0 absorbable suture. The ureter was then placed over the mucosa and the detrusor was approximated above the ureter with separate 3-0 or 4-0 polyglactin sutures (Figure3). The new ureteral hiatus was evaluated for ureteral obstruction or angulation with a right angle forceps (Figure4). In cases of mucosal laceration, a Penrose drain was inserted through one of the ports and left one or two days. In unilateral procedures, the Foley catheter was kept indwelling for three, while in bilateral LGLP it remained for four days. All patients were evaluated during follow-up with blood urea nitrogen and creatinine measurements, urine culture and renal ultrasound. A control voiding cystourethrography was performed two to three months after surgery, except for one patient who was submitted to a radioisotopic cystography after five months, as it was the test that initially diagnosed VUR. Statistical analysis was performed with SPSS® 12.0 for Windows and numerical variables were described as median, minimum and maximum values. For the qualitative variables, data was presented numerically and in percentile. Table I shows data for the 15 patients. A grade I VUR was present in one (4.5%) unit, grade II in 4 units (17.5%), grade III in 10 units (43.5%) and grade IV in 7 units (30%). One patient with unilateral reflux was diagnosed by radioisotopic cystography and therefore was not classified. One child with bilateral VUR was previously submitted to a bilateral endoscopic submmucosal injection of Deflux® and another child with unilateral VUR was previously submitted to 2 endoscopic injections of bulking agents (Deflux® and Durasphere®). Median age was 4.5 (1-9) years for the children, 19 (17-45) years for the adults, and 9 (1-45) years for all patients. Median operative time was 165' (120'-225') for the children, 210' (120'-260') for the adults and 180' (120'-260') for all patients.
RESULTS
Three detrusor stitches were used in 21 ureters (91%) and 4 stitches in 2 ureters (9%). No conversions to open procedures were necessary. Two muccosal perforations occurred (one adult and one child) and both were imme- diately diagnosed and successfully corrected. There were no other intraoperative or postoperative complications.
Of the 23 units treated, 21 were evaluated postoperatively as one adult patient with bilateral VUR recently operated refused to undergo post-operative control. Of the 21 ureteral units evaluated, none presented any pyelo-ureteral dilatation on the control US examination. Furthermore, 19 (90%) presented no VUR at the first postoperative control and all patients are asymptomatic, without UTI or vesical dysfunction. The patient with the duplex ureteral unit presented an asymptomatic grade II VUR to the inferior unit and no VUR to the superior moeity. She was maintained on antibiotic prophylaxis for 4 months and is now asymptomatic 13 months after surgery. Another adult female presented with residual grade II VUR in the postoperative control and had a symptomatic UTI. She was maintained on antibiotic prophylaxis and will be submitted to another anti-reflux plasty.
DISCUSSION
As seen in other laparoscopic Gregoir-Lich series, our success rates are well over desirable limits. In addition, it reproduces the success rates obtained for open series (11). Although we had only 8 patients with bilateral VUR, no bladder dysfunction was seen. This complication, feared in bilateral open procedures and believed to be the consequence of an extensive bilateral bladder dissection, was probably avoided due to very limited vesical and distal ureteral dissection.
One important aspect of the surgery in adults, which explains the longer operative time for this group, is the difficulty in accessing the ureter near the bladder. To overcome this difficulty, we started after the first few procedures to open a window in the peritoneum close to the iliac vessels in order to find the ureter and repair it with a penrose drain. This allowed us to mobilize the ureter, facilitating its identification near the bladder. In most children, the distal ureters are easily identified by transparency in the retroperitoneum, due to paucity of fatty tissue.
The only complication observed was muccosal perforation, which was easily diagnosed in both child and adult, as the bladder was maintained partially full for the facilitation of ureteral dissection. It was also easily corrected with a running 5-0 absorbable suture and the maintenance of a bladder catheter 4 days after the procedure. This was the rule for all patients with bilateral procedures, whereas those submitted to unilateral LGLP were maintained with the catheter for 3 days. Other complications such as postoperative urinary infections were prevented with antibiotic prophylaxis, which was maintained until the first normal radiological control was obtained.
In our hands, LGLP was a safe and effective treatment for patients with VUR, regardless of previous endoscopic procedures. To our knowledge, this is the largest series of laparoscopic Gregoir-Lich procedure in children and adults. 
